J. Glob. Innov. Agric. Soc. Sci., 2015, 3(2-3): 84-89. 
ISSN (Online): 2311-3539; ISSN (Print): 2312-5225 
DOI: 10.17957/JGIASS/3.2-3.714 
http://www.jgiass.com 


OPTIMIZATION OF COLOUR AND CLOUD STABILITY OF CARROT JUICE 
BY USING HYDROCOLLOIDS AND ANTIOXIDANT 


Azam Shakeel’, Muhammad Saeed’, Hafiz Khuram Wasim Aslam’, Nighat Naheed*, Muhammad 
Shoaib2, Hafiz Arbab Sakandar’ and Muhammad Siddique Raza’ 


‘National Institute of Food Science and Technology, University of Agriculture Faisalabad-Pakistan 
State Key Laboratory of Food Science and Technology, Synergetic Innovation Center of Food Safety and Nutrition, 
School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, People’s Republic of China 
’Microbiology Department, Quaid-I-Azam, University Islamabad-Pakistan 
‘Institute of Horticultural Sciences, University of Agriculture Faisalabad-Pakistan 
* Corresponding author’s e-mail: azam1087 @ gmail.coms 


The preparation of hydrocolloids and antioxidants was employed to the carrot juice, the effect of Hydrocolloids and 
antioxidants including guar-gum, maltodextrin and flaxseed-gum was study and assessed for their ability to stabilize the 
colour and cloudiness of carrot juice. Such parameters pH, Total Soluble Solids (TSS), titratable acidity, ascorbic acid, 
sugars (non-reducing, reducing sugar, sugar sugar/acid ratio, total sugars, and Total Phenolic Content (TPC) was analyzed 
during study. All parameters were slightly decreased with the passage of time except acidity which is increased, during 
storage with respect to control treatment. pH, TSS, ascorbic acid, non-reducing sugar reducing sugar, total sugar, 
sugar/acid ratio, and TPC decreased from 4.18 to 4.15, 20.98 to 15.16°Brix, 0.62 to 0.50mg/100ml, 7.04 to 6.98 %, 14 to 
13.46 %, 21.04 to 20.44 %, 86.67 to 60.67and 0.13 to 0.11 mg/100ml respectively, whereas the titratable acidity increased 
from 0.25 to 0.26 %. Colour and cloudiness improved or stabilized by hydrocolloids (guar-gum, maltodextrin and 


flaxseed-gum) and antioxidant (ascorbic acid). 
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INTRODUCTION 


Carrot (Daucus Carota) belongs to the family Apiaceae, is a 
plant of ancient cultivation especially in the countries 
bordering the Mediterranean. The wild ancestors of carrot 
are from Afghanistan, which remain the center of diversity 
of Daucus Carota (Alimula, 1989). Carrots production in 
world is 35.658 million ton and production in Pakistan is 
219.399 thousand tons (FAOSTAT, 2012). It is most 
prevalent vegetable grown in Pakistan. Carrot occupies a 
prominent position owing to its dietetic and economic 
values. Carrot root is used as vegetable constituent in soups, 
stews and curries. The grated carrot used as salad while 
tender root as pickle (Alimulla, 1989). These not only 
provide energy to the body but also are good sources of 
vitamins and minerals. 

Fresh carrot juice contains water 84%, carbohydrate 7%, 
protein 0.74% and dietary fiber 7% and fat 1%. Moreover, 
the carrot juice is also well known due to its medicinal 
values as it is effective against urogenital diseases. Bao and 
Chang (1995) reported that carrot pulp contained 4-5% 
protein, 8-9% reducing sugars and 5-6% minerals. Carrot 
juice has very short shelf life. Normally the juice of carrot 1s 
only available in winter. Due to this it is not possible to 
market it commercially at large scale. Shelf life of juice can 
be enhanced by various methods like canning, heat 
treatments, chemical preservatives and carbonation. But 
among these, carbonation is most effective way as it does 
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not destroy the nutrient contents of the product (Elahi, 
1979). 

Carbonation of juice not only improves shelf life but also 
enhances the organoleptic properties of the product 
(Alimulla, 1989). Ueda (1987) conducted the studies on 
carbonation of carrot juice and noticed that shelf life of juice 
is increased up to 50 % without using any preservative. 
Conducted study on chemical composition of carrot juice 
and reported that beta-carotene contents were 5.90 mg/100 
mL. (Chen et al,. 1995) detected the changes of carotene, 
color and vitamin C contents during processing of carrot 
juice. The effects of various processing methods on the 
carrot juice carotene, color and vitamin C contents were 
studied. The canning resulted in highest destruction of 
carotene. Carrot juice color changed from red to yellow 
during processing. The vitamin C contents decreased along 
with increasing temperature and storage time. 

Carrots are major vegetables rich in bioactive carotenoids. 
Recently, the production of vegetable and fruit juices has 
become an emerging interest of the beverage industries all 
around the world because of their low caloric value and as a 
vital source of minerals and vitamins. Cloudy carrot juice is 
a naturally healthy and nutritious juicy drink. Hydrocolloids 
are applied mainly in fruit and vegetable juice to improve 
color and cloud stability because of their thickening and 
suspension characteristics. 

The most important logic behind the frequent use of 
hydrocolloids in foods and as well as in cloud stability of 
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carrot juice is their property to change the rheological 
properties of food system. These properties are includes 
flow viscosity and texture. The changes in viscosity and 
texture of food system helps to alter its organoleptic 
characteristics so, hydrocolloids are frequently applied as 
major food additives to show specific purposes. Current 
study was designed to improve cloud as-well-as color 
stability of carrot juice. 


MATERIAL AND METHODS 


Procurement of raw materials: Fresh carrots of fresg 
variety were procured from local market of Faisalabad on 
the basis of uniformity in size, shape, optimum color and 
absence of physical damage, abrasion or any evidence of 
fungal infection. Then these fresh carrots brought to the 
canning hall of National Institute of Food Science and 
Technology. 


Processing methodology: Carrots were washed with 
running water for 5 minutes to remove the dust and other 
undesired things. Blanching of freshly washed carrots were 
performed in 1 part of citric acid solution at 95°C for 6 
minute to inactivate the enzymes and soften the tissues of 
carrots for maximum juice extraction. Then cooling process 
was performed for 5 minutes at 40°C to stabilize the 
structure of carrots. Cutting of carrots were done with knife 
and grinding of carrots was performed with grinder / juicer 
machine to extract juice. The juice was filtered with muslin 
cloth. Pasteurization was performed to enhance the shelf life 
Of the carrot juice by killing microbes at temperature of 
85°C for 5 minutes. Immediate cooling was done to stabilize 
the carrot juice for further processing. Centrifugation was 
performed at 1200 rpm for 20 minutes to reduce the particle 
size at maximum level. After centrifugation I added these 
chemicals with these quantities as given below. Hydro 
colloide addition was performed with carrot juice by 
preparing pre solution. This pre solution further added in 
carrot juice at 75°C for 15 minutes in form of wet mixing so 
that it minimized the separation. It performed to mix 
properly and reduce the particle size of carrot juice under 
pressure Of 20 to 30 MPa for 5 minutes at 75°C in 
homogenizer (Betriebsanlietung Beachten) of Fortuna 
company. Carrot juice was cooled to give the heat shock at 
room temperature after filing in glass bottles and bottles 
properly lid and sealed. Finally juice was stored at room 
temperature (30-35°C) in glass bottles. 


Physicochemical Analysis of carrot juice: pH of each 
sample was determined with the help of digital pH meter 
following the guidelines of AOAC (2007). A_ digital 
refractometer (Mod. ABBE’S refrectometer, Bellingham + 
Stanley, BS eclipse, UK) was used to measure Total Soluble 
Solids (TSS) of samples according to method given in 
AOAC (2000). The titratable acidity of each sample was 
determined by method given in AOAC (2006). Ascorbic 
acid contents were determined by using the method of 
AOAC (2006). Total sugars were determined by using the 
method of (AOAC, 2006). Reducing sugars were determined 
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Table 1. Chemical ingredients for carrot juice 


Chemical Quantity (g/ L of Final 
volume of Carrot Juice) 

Sugar 100 

Citric acid 1 

Sodium citrate 250 ppm 

Sodium benzoate 450 ppm 

Ascorbic acid 1 


Flexseed gum/Guargum/Maltodextrin According to treatment plan 


Table 2. Treatment plan for carrot juice 


Treatments Maltodextrin Guargum 
To 0 0 
T, 0 1 
T> 1 0 
T3 0.5 0.5 
Ty 1 l 





Blanching in 1 

part of citric acid > 
solution at 95°C 

for 6 month 


Cooling to soften 
carrot tissues 


—— - - slicing and 
m diate < Heating at 85°C << _ | grinding in collid 
cooling for 5 min. mill 


Centrifugation at Hydrocollide 
1200x g for 20 |—>>| addition at 70°C] ———> 
min. for 15 min. 
Storage at room Pasteurization at 
<—§ | Securiomn 


Figure 1. Line diagram of material and method 


: 


by using the method of AOAC (2006). The non-reducing 
sugars were calculated according to the formula. The sugar / 
acid ratio of carrot juice was calculated by the following 
formula used by Ranganna (1977). 


Sensory evaluation: Sensory evaluation based on color, 
flavor and overall acceptability was conducted using 4-point 
hedonic scale (4=like extremely; 1=dislike extremely) 
according to the procedure of Meilgaard et al., (2007). 
Panelists of National Institute of Food Science and 
Technology were provided with the evaluation performa. 
The penalists were requested to present their views about 
the samples by giving score after 5days interval. 


Statistical analysis: The experiment will be laid out 
according to completely randomized design (CRD). The 
data will be subjected to statistical analysis and means will 
be compared with the help of Least Significant Difference 
(LSD) Test (P < 0.05) (Steel et al., 1997). 


RESULTS AND DISCUSSION 


The results show that in pH there is a significant difference 
between treatments while storage interval and _ their 
interaction is highly significant. The pH decreased from 0 
day to 60 days as the mean values are 4.86+0.19 to 
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Table 3. Means value of pH, Titratable acidity and TSS 


ACIDITY TSS 
Storage ex Storage 
=| oe] Sle To Ts [0 [8] 0 
4.99 | 4.11 | 4.08 | 3.97 | 3.89 | 4.18 | 0.19 | 0.22 | 0.26 | 0.28 | 0.31 | 0.25 | 22 | 21.5 | 20.9} 20.5 | 20 | 20.98 
Bad eA eA cd ded red ed edd ed ld 
1 | 4.89 | 4.78 | 3.75 | 3.69 | 3.67 | 4.15 | 0.19 | 0.21 | 0.24 | 0.27 | 0.31 | 0.24 | 22.5 | 21.8 | 21 | 20.5 | 20.5 | 21.26 
i cate sors sona| 2012s snot |so0) 001 |so01|so0non|sa.72| 2070) 0700s] ann 


[eros aso 0201s) 0120s 2420.0) 92s 
+£0.17 | £0.17 | £0.13 | 0.13 | 0.13 | 40.14 | 0.01 | 0.01 | +0.01 +£0.01 | 0.01 | +0.74 | 0.70 | £0.69 | 0.68 | +0.67 | 40.70 
2 Jes b|ofoeisstso|on|so01 so. 2002 
+£0.18 | 0.17 | £0.14 | 0.14 | £0.13 | 40.15 | £0.01 | 0.01 | 0.01 | 0.01 +0.01 | £0.78 | =0.74 | £0.74 | =0.73 | 0.72 | 40.74 
|r sso 0012012) oa) |20[ sss 
+£0.18 | 0.17} +0.16 | 0.16 | +0.15 | 0.16 | +0.01 | +0.01 | 0.01 | +0.01 | 0.01 | +0.01 | 0.81 | 0.50 | 0.51 | £0.52 | 0.54 | +0.58 
Ps asso) sesso [soso san sass] srs sas 
+0.19 | +0.18 | +0.16 | 0.15 | 0.15 | 40.17 | 40.01 | 40.01 | +0.01 | +0.01 | +0.01 | +0.01 | 0.87 | 40.78 | 40.77 | 0.76 | 0.76 | 0.79 


Table 4. Means values of Total sugar, reducing sugar and Non-reducing sugar 





Total sugar Reducing sugar NON reducing 
Treat Storage Faeir 5 Ese 


ment{ 0 | 15 | 30 | 45 | 60_ a Te eta ra 
21.49} 21.32] 21.3 | 20.7 | 20.4 | 21.04) 7.34 | 7.26 | 6.96 | 6.84 | 6.81 | 7.04 | 14.15] 14.06] 14.34] 13.86] 13.59] 14 
Bek rd sd dl 
, | 21-46] 21.4 | 20.3 | 19.69] 19.54 | 20.47) 7.33 | 7.3 | 6.95 | 6.95 | 6.81 | 7.06 | 14.13) 14.1 | 13.35) 12.74] 12.73] 13.41 

7 | -ac .es]oe|sae|0|020|200|s2n| sn nn)... 
T, | 21.42 | 20.42 | 19.79 | 19.62} 19.57] 20.16] 7.38 | 7.14 | 7.06 | 6.45 | 6.41 | 6.87 | 14.04] 13.98] 13.73 | 13.17] 13.25 | 13.29 
7 | -a ne|sr|s|20|20e|an| sana nan... 
T, | 21.27] 21.05 | 20.54 | 20.49 | 19.96 | 20.66| 7.28 | 7.08 | 6.72 | 6.54 | 6.41 | 6.8 | 13.99] 13.97] 13.82] 13.95 | 13.55 | 13.85 
| -ar n r 9s 2e 2000.0 20.0|s0 
T, | 21.08 | 20.68 | 20.34} 20.12} 20 | 20.44] 7.24 | 6.98 | 6.92 | 6.9 | 6.88 | 6.98 | 13.84] 13.7 | 13.42] 13.22] 13.12] 13.46 
| as nn snes 0 020.00 
21.34 | 20.97 | 20.45 | 20.12 | 19.89 | 20.55] 7.31 | 7.15 | 6.92 | 6.73 | 6.64 | 6.95 | 14.03 | 13.82 | 13.53 | 13.38 | 13.24] 13.6 
oases san az saaysanac)aa]ossa|5|s 


Table 5. Means values of Ascorbic acid, TPC and sugar acid ratio 





Ascorbic acid Total phenolic content (TPC ) Sugar to acid ratio 
Storage Storage Storage 
ment| 0 | 15 | 30 | 45 | 60 | | o | 15 | 30 | 45 | 60 | | 0 | 45 | 30 | 45 | 60 | 
Tp | 0.62 | 0.5 | 0.37 | 0.25 | 0.12 | 0.37 | 0.15 | 0.14 | 0.13 | 0.13 | 0.12 | 0.13 | 116.3 | 98.12] 80.71 | 73.51 | 64.78 | 86.67 
soa 2oa|so01|s001| 20012901001] s0.01|s001|s001|sn01|snon|s849|2394|=242|o2at|=ioe| ene 
eta son [soni |s001|2001| 00420012001 |s001|so01|so01|snon|s3so| ose szsi|o2o[s22|eza2 
+0.02 | 0.02 | 0.01 | 0.01 | +0.01 | +0.01 | +0.01 | 0.01 | 0.01 | 0.01 | 0.01 | +0.01 | +3.80 | 3.34 | 2.81 | 42.53 | 42.12 | 42.92 


| esas on ||| [sn 2.208 
+0).03 | 0.03 | =0.02 | 0.01 | 0.01 | +0.02 | 0.01 | 0.01 | 0.01 | 0.01 | =0.01 | +0.01 | 3.74 | £3.06 | £2.76 | 2.53 | £2.32 | +2.88 
| ian sa o.oo on ||| sys 22974284. enon 
+0).03 | 0.03 | 0.02 | 0.02 | 0.02 | 0.02 | 0.01 | 0.01 | 0.01 | 0.01 | =0.01 | +0.01 | 4.11 | £3.22 | £2.74 | 22.54 | £2.41 | +3.02 
[| ass ono soon | soso 01s st9i| sta east 
+£0.03 | 0.02 | 0.02 | 0.02 | 0.02 | +0.02 | 0.01 | 0.01 | 0.01 | 0.01 | =0.01 | 0.01 | 3.85 | =2.08 | =1.91 | =1.88 | £1.81 | +2.31 
Pet) [sy so] snr |soa) aos |s2 sss 
+0.03 | +0.03 | +0.02 | +0.01 | +0.01 | +0.02 | +0.01 | +0.01 | 0.01 | 0.01 | +0.01 | +0.01 | 40.44 | +3.49 | +3.01 | 42.78 | 2.51 | +3.25 
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Table 6. Mean values of colour, Taste and flavour 


COLOUR 
Treat 


ment| 0 | 15 | 30 | 45 | 60_ 


Storage 


T, | 68 | 74 
+0.23| +0.25]+ 


art ae 


FLAVOUR 
Storage 


al tata et ete 


7.7 | 7.58 | 7.49 | 7.35 | 7.22 | 7.46 | 7.61 | 7.5 | 7.41 | 7.33 | 7.21 | 7.41 | 7.19 | 7.19 | 6.99 | 6.79 | 6.7 | 6.97 
Ben Ad dd edi AK el dd dl a 
7 |. 2oat soe snae| 2025s sae 203 {sa 2025 anaes a93 [202320 | sae 
£0.25 | £0.24 | £0.24 | £0.24 | £0.23 | 40.24 | 20.24 | £0.24 | £0.24 | 0.24 | 20.23 | 0.24 | £0.24 | £0.23 | 0.23 | 0.23 | £0.22 | 0.23 


6.6 5 6 | 6.36 | 7.77 | 7.64 | 7.52 | 7.41 | 7.27 | 7.52 | 7.63 | 7.54 | 7.49 | 7.31 | 7.25 | 7.42 
0.22 | 0.17 | 0.20 | 0.22 | +0.26 | £0.26 | 0.26 | 0.25 | 40.25 | 40.26 | £0.26 | 0.26 | 0.25 | 40.25 | 0.25 | 0.25 


7 |saa|2on ar so o{soa 221|oaa7| 02742025 s7 [sa 20027203696 s008 
+£0.28 | £0.28 | £0.27 | 0.27 | 0.26 | 40.27 | £0.27 | 0.27 | 0.27 | 40.26 | 0.26 | +0.27 | 0.27 | 0.27 | 0.27 | 0.26 | +0.26 | +0.26 
stn 0s. 2000 | 20252027 ssa 22-027 202) 6.007 
+0.30 | 0.32 | 0.30 | £0.30 | £0.32 | 40.31 | 40.29 | £0.28 | £0.28 | £0.28 | 0.27 | 0.28 | £0.28 | £0.28 | 0.27 | £0.27 | £0.26 | 0.27 
Pe] oso] 202) sos) s039 [202s] ts | 0203839 
+£0.30 | 0.31 | 0.30 | £0.28 | +0.29 | 40.30 | 40.31 | £0.30 | +0.30 | 40.29 | 40.29 | £0.30 | +0.30 | 0.29 | 40.29 | 40.28 | +0.28 | +0.29 


Table 7. Means values of mouth feel and overall acceptability 








3.80+0.15 respectively. Due to the formation of acidic 
compounds like carbonic acid with the passage of time. 
Analysis regarding TSS of carrot juice shows that there is a 
highly significant difference between treatments, storage 
interval and their interaction. TSS decreased from 0 day to 
60 days as the mean values are 21.84+0.87 to 
18.88+40.76°Brix, respectively, during storage period. 
Treatment T3; exhibited minimum change from 0 day to 60 
day (21.60+0.78 to 20.040.72°Brix). 

Titratable acidity of carrot juice showed that the storage 
interval highly significant whereas the treatments and 
interaction is not significant. During storage interval, 
Titratable acidity increased from 0 day to 60 days as the 
mean values are 0.19+.0 to 0.30+.01 %, respectively. 
Minimum change was seen in treatment T, from 0 day to 60 
days (0.21+.01to 0.30+.01%). This increase in acidity was 
possibly due to formation of acids and acidic compounds 
with increased storage time. 


87 


Analysis of total sugar of carrot juice shows that there is a 
highly significant difference between treatments and storage 
interval but interaction is non-significant. Total sugar 
decreased from 0 day to 60 days as the mean values are 
21.34+0.85 to 19.8940.80 of 0 day to 60 days, respectively 
during storage period. Treatment T, exhibited minimum 
change from 0 day to 60 days (21.08+0.80 to 2040.76 %). 
Reducing sugar of carrot juice at different storage intervals 
showed that there is a highly significant difference between 
treatments, storage interval and their interaction. In storage 
interval, reducing sugar decreased from 0 day to 60 days as 
the mean values are 7.31+0.29 to 6.64+0.67 % of 0 day to 
60 days, respectively. Minimum change was seen in 
treatment T, from 0 day to 60 days (7.24+0.28 to 6.884 
0.26%). Sugar conversions occurred due to hydrolytic 
conversion of non-reducing to reducing and vice versa. 
Non-reducing sugar of carrot juice showed a _ highly 
significant difference between treatments, storage interval 
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and their interaction. Storage period of non-reducing sugar 
decreased from 0 day to 60 days as the mean values are 
14.0340.56 to 13.24+0.53 “%of 0 day to 60 days, 
respectively. Treatment T; showed minimum change from 0 
day to 60 days (13.9940.5to13.55+0.49%),. 

Results of ascorbic acid for carrot juice showed that there is 
a significant difference between treatments while storage 
interval and their interaction is highly significant. Ascorbic 
acid decreased from 0 day to 60 days as the mean values are 
0.69+0.03 to 0.29+0.01 mg 100 g", respectively. Treatment 
T; and Ty, exhibited minimum change from 0 day to 60 
days as value of ascorbic acid 1s 0.75+0.03to 0.5040.02 mg 
100 g"' that is minimum change. 

The total phenolic content of carrot Juice gives that there is a 
highly significant difference between treatments where 
storage interval was significant but their interaction 1s non- 
significant. On storage interval, TPC decreased (0.13+0.01 
to 0.11+0.01) from 0 day to 60 days as the mean values 
respectively. Minimum change (0.12+0.01 to 0.11+0.01) 
was seen in treatment T, from 0 day to 60 days. 

Analysis of Sugar acid ratio for carrot juice showed that 
there is a highly significant difference between treatments 
storage interval and their interaction. On storage interval, 
sugar acid ratio decreased (112.12+4.48 to 62.67+2.51) 
from 0 day to 60 days, respectively. 

Analysis for colour of carrot juice shows that there is a 
highly significant difference between treatments storage 
interval and their interaction.The results of means of storage 
interval showed maximum value at 15" day 7.71+40.31 and 
lowest value observed at 45" day 7+0.28. 

Analysis for taste of carrot juice shows that there is a highly 
significant difference between storage interval and non- 
significant treatments and their interaction. The results of 
means of storage interval showed maximum value at 0 day 
7.64+0.31 and lowest value observed at 60" day 7.22+0.29. 
Analysis for flavor of carrot juice shows that there is a 
highly significant difference between treatments and storage 
interval but their interaction is non-significance. The results 
of means of storage interval showed maximum value at 0 
day 7.42+0.30 and lowest value observed at 60” day 
6.99+0.28. Analysis for mouth feel of carrot juice shows 
that there is a highly significant difference between 
treatments storage interval and their interaction. The results 
of means of storage interval showed maximum value at 15" 
day 7+0.28 and lowest value observed at 30" day 6.36+0.27. 
Analysis for over all acceptability showed that there is a 
highly significant difference between treatment and storage 
interval but their interaction is non-significance. The results 
of means of storage interval showed maximum value at 0 
day 7.45+0.30 and lowest value observed at 60" day 
7.01+0.28. 


CONCLUSION 

It 1s concluded from this research that the colour and 
cloudiness of carrot juice were stabilized by the use of 
hydrocolloids and antioxidant. Overall there were 
significant results observed within treatments and storage 
intervals. All parameters pH, ascorbic acid contents, TSS, 
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sugars, TPC and sugar acid ratio decreased significantly 
within treatments and storage intervals. Only acidity 
increased significantly within treatments and _ storage 


intervals. 
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